The usage of the information technologies everywhere leads to demands for new manners of education. Modern e-learning environments lead the teaching, the learning and the evaluation of acquired knowledge and skills of the students to a new era. The students' motivation for e-learning is considered. The course of Advanced Mathematics is part of the curriculum of pharmaceutical students at the Medical University -Plovdiv. For students' knowledge evaluation it is used a hybridtype exam in this university discipline, i.e. a problems-solving part and a remote web-based test which is created using the free and open-source e-educational platform Moodle. This paper presents a detailed analysis of the implemented electronic test for knowledge evaluation of the students, using statistical methods and instruments. The questions included in the test and the respective answers given by the students are estimated and analysed. Thus, it is made an improvement of the database of the test questions. The received results are used to enhance the quality of the developed knowledge evaluation and the type of its implementation.
Introduction
The students' involvement in teaching-learning process leads to improvement of the effectiveness of the education. This involvement could be achieved using interactive courses. To help with this process the educators use modern web-based e-learning systems. The improvement of the university discipline Advanced Mathematics for pharmaceutical students is a complex activity. Many factors determine the success of it, such as the quality of instructional materials, the pedagogic skills of the teachers, the presentation of the content, the educational environment, the motivation of the students and so on. All these factors are important parts of the teaching-learning process. They must be kept in view of any effort to ensure the quality of the modern university education. The use of information technologies in all spheres of life leads to demands for introduction new techniques into teaching-learning process. The idea of proposing and completing tasks through innovative distance learning platforms is identified not only as necessary but also attractive. This is based on the psychological and pedagogical needs of the current generation of students.
The main reason for the need of an interactive intervention model is the essence of the new generation. Generation Z is made up of representatives who are often over-receptive. Strong and effective stimulation is needed to gain their attention. Information is best presented visually because they often lose interest in long text or words. Generation Z is materially adjusted. They cannot wait and just wants things happen quickly. Born in the World of Technology, not only they do not remember the time before the computers and smartphones, they can't even imagine it. This is extremely difficult for face-to-face communication. Independent, remote work is preferred. The idea of a web-based teaching-learning model is to impart new knowledge or practice and to exploit old ones. At the same time, this process is related and dependent on the actions and awareness of the students. A significant feature of the web-based model is that as an active player in the process the students' motivation to work increases. This means "getting" students inside the work process is very important.
Advanced Mathematics in Medical University -Plovdiv
Such objectives of teaching Advanced Mathematics like critical and analytical thinking, logical reasoning, decision-making, problem-solving are very important and it is difficult to be achieved only through verbal and mechanical methods. So, in the educational process in Medical University -Plovdiv, it is realized a hybrid educational course in the university discipline Advanced Mathematics, consisting of attendance hours for lectures and seminars, combined with remote implementation of a theoretical test. Nowadays the usage of online tests as a students' knowledge and skills evaluation has increased significantly. Some of the main reasons for this are: high efficiency, i.e. for a small period of time the lecturers could assess a large number of students; opportunity for simultaneous evaluation of students from different specialties, courses and groups; the immediate student's assessment after completing the test; the teacher's ability to manage, expand and redesign the database of the tests' questions and the evaluation criteria. In the most of the universities in Bulgaria and abroad for interactive educational process it is mainly used the open-source system Moodle (Rice, 2006) , (Cole, 2007) , (Manev, & Enkov, 2012) , (Manev, & Terzieva, 2015) , (Manev, & Manev, 2017) . There are also many Bulgarian university projects which are integrated into the studying process (Manev, & Golev, 2014) , (Staribratov, & Rahnev, 2010) , (Rahnev, Pavlov, & Kyurkchiev, 2014) . Other works that lead to improvement of the effectiveness of the electronic education are (Weiss, & Kingsbury, 1984) , (Ward, Hooper, & Hannafin, 1989) , (Simonson, Maurer, Montag-Torardi, & Whitaker, 1987) , (Millsap, 2000) , (Alyahya, & Almutairi, 2019) . In (Manev, & Manev, 2017) , using the e-education system Moodle we developed a methodological approach of a hybrid educational course, i.e. a compulsory attendance at lectures and seminars in combination with two different types of conduction of the final test for comparisona paper-based test and a remote web-based one. In the cited work, there are implemented to the one and the same group of 10 students the electronic test and a paper-based one for knowledge assessment. The evaluation is performed by a percentage scale (0-100%) corresponding to estimates by five-point scale: Fail (2) -Satisfactory (3) -Good (4) -Very good (5) -Excellent (6) ( Table 1) .
Student
Paper Manev & Manev, 2017) The results received from the parallel tests and the positive feedback from students led to the conclusion for the continuation of this form of teaching in the future.
Redesign of the interactive course
Every newly created test needs improvement. This improvement means to add new questions to the database, to correct and refine existing ones. Now, we show the procedure of redesigning of our educational course. A great practical value for the development of an interactive Moodle course has the submenu "Statistics" (Administration > Quiz administration > Results > Statistics). It provides a statistical analysis of the test and the questions within it. A dropdown menu allows the lecturer to select which attempts of the students to be involved in the calculation of the statistics. Also, it could be chosen whether to display information about all attempts or just the first attempt. The Moodle system allows also more detailed analysis of each question individually. The full text of the statistic report can be downloaded in various formats. The most useful one of them is in Excel spreadsheet file. The report gives information about the number of evaluated students' attempts, the average assessments of the first, last attempt and overall, the median of the evaluations and other useful statistical values ( Figure 1) . Moreover, the report shows the distribution of the marks (Figure 2 ). In Figure 3 , it is shown a statistical report that is used for several reasons.
Figure 3. Analysis of the test -Statistical indices (Source: Authors)
We find the so called "broken" questions. In the first columns are given details about the question and the number of attempts. A useful tool here is the so called "Facility index (F)". This index shows the mean score of students on the chosen item. The next Table 2 shows the interpretations of the respective F: The next column is devoted to the "Standard deviation" of each question. This index measures the spread of scores about the mean and hence the extent to which the question might discriminate. If the Facility index is very high or very low it is impossible the spread to be large. A value of Standard deviation less than 33% in the table is not generally satisfactory. "Random guess score" is the next column which is the mean score students would be expected to get for a random guess at the question. The next two statistical values are "Intended weight" and "Effective weight". The first one shows the question weight expressed as a percentage of the overall test score and the other one estimates the weight the question actually has in contributing to the overall spread of scores. If the effective weight is greater than the intended weight it shows the question has a greater share in the spread of scores than may have been intended. If it is less than the intended weight it shows that it is not having as much effect in spreading out the scores as was intended.
The next analysis feature shows up in the "Discrimination index" column. This is the correlation between the weighted scores on the question and those on the rest of the test. It indicates how effective the question is at sorting out able students from those who are less able. If the number there is small, you may have a problem. Moodle is highlighting any low values in this column so they stand out. The results (R) should be interpreted in Table 3 The last column here is "Discrimination efficiency". This statistic feature estimates how good the discrimination index is relative to the difficulty of the question. The discrimination efficiency will very rarely approach 100%, but values in excess of 50% should be achievable. Lower values indicate that the question is not nearly as effective at discriminating between students of different ability as it might be and therefore is not a particularly good question.
Also, we understand how students are responding to a particular question. If the lecturer clicks through to the details about a particular question, then at the bottom of that page are shown all the different responses that were given, whether they were marked right or wrong, and how many students gave each result. This is used by us to notice a potential problem (Figure 4 ).
Figure 4. Analysis of the test -responds to a particular question (Source: Authors)
The listed tools helped us to correct all the inaccuracies and to mark and redesign all the questions that are correct but are not set in a very clear habit ( Figure 5 ). We find different types of necessity to correct a question, for example:
• Question 110 -The question and possible answers were formulated correctly but many wrong answers were given. Obviously, the students need more time to clarify this part of the study material; • Question 95 -Incorrectly formulated possible answers;
• Question 64 -Not very well worded wrong answers;
• Question 74 -There is a need for refinement of mathematical terminology. All these inaccuracies and errors were corrected. We plan to test the upgraded version in a similar way and to make a comparative analysis of the two results.
Figure 5. Redesign of the test (Source: Authors)
Often speaking of web-based learning models, the main focus is on the efficiency of the knowledge transmitted or the successful achievement of the required educational standards by students. It is about the quality and effectiveness of online learning. Models are being sought to increase and improve them. However, the question remains about students' motivation to learn. What happens to it when moving from standard learning methods to web-based learning models? A study was conducted on students from Sofia University "Kliment Ohridski" (Kremenska, 2010) , checking their opinion and motivation to work with the Moodle web-based platform. The analysis offered by the article is that the electronic environment is not used to its full capacity. Students find the method easier and more interesting. An important factor was that they had the time and were able to decide for themselves when and how to study. This shows a sense of satisfaction and choice, according to Kremenska. The selected toolkit indicates high results in the respondents' personal judgments about the Moodle platform in relation to: level of interest, sense of competence, value, sense of choice. The impression is that students value relatively high the amount of stress and effort. This may summarize that the Moodle platform provides a field of thought that does not unnecessarily simplify the work process. Alexieva's independent study (Alexieva, 2010) also examines students' motivation to work with the Moodle platform. The results of the study say that the use of blended learning satisfies students, makes them feel empathetic to what is happening in the audience, enables them to express themselves, and takes extra-curricular engagements as a logical consequence of the theoretical presentation of the core content of the course in press journalism (Alexieva, 2010). There is an increase in the academic achievement of students in the specific subject during the period of using Moodle. Mavrodieva presents the proxemic manifestations of e-learning, which in turn influence the students' ultimate motivation (Mavrodieva, 2011) . The development of the role of the teacher and the virtual academic communication are considered. According to the author, it is possible to say that there is a kind of alienation between teachers and students when using e-learning platforms. Mavrodieva emphasizes the need for self-study and self-discipline on the part of students in order for the online work process to be effective.
Results and conclusion
This work presents a detailed analysis of the implemented electronic test for knowledge evaluation of the students, using statistical methods, instruments and the opportunities provided by the educational eplatform Moodle. The questions included in the test and the respective answers given by the students were estimated and analysed. Thus, it is made an improvement of the database of the test questions. The inaccuracies were corrected, the wording of some of the questions which were not well understood by students was improved and the way of selecting questions from different themes was fine-tuned. The received results are used to enhance the quality of the developed knowledge evaluation and the type of its implementation. Based on the findings of this paper, the positives of working with web-based platforms can be confirmed. The theoretical overview of the topic and the concrete results presented in this work show on one more time the need for scientific and theoretical development in this field. It is important to make a recommendation for future development on the topic that logically develops the goals and objectives of the study. For further developing Moodle's abilities and empirically testing their effectiveness, it is important to pay attention to students' opinions and attitudes about this method of learning. A recommendation is made for the future development of students' feedback. The present study provides the necessary guidelines for compiling the required survey:
• To examine respondents' age characteristics and their attitude to the web-based teaching method.
• Find or reject the existence of gender differentiation in students' opinions and attitudes about the Moodle platform. • To look for correlation between the studied discipline and the respondents' attitudes towards using web-based teaching methods. • To investigate possible changes in the levels of motivation to learn in the proposed innovative method compared to the standard work process. The results achieved and the conclusions drawn in this work should serve as a basis for further in-depth research in the field. It is necessary to deepen the study of the effectiveness of the proposed method and what is the reason of extension of the respondents' better achievements as a result of it. It would be neat to statistically extent also the comparison between the e-learning results and the results given by using the standard teaching and testing method. Moreover, a method for expanding the study and its interest in it would also be a comparison between the education results achieved by dint of the Moodle system and those achieved through other online distance learning platforms. It is expected that the creation of a feedback survey, the empirical verification of the respondents' opinion, the exploration of the platform's capabilities and its competitiveness with similar ones, will enable the specialists to develop more the means for effective and efficient online training. This, in turn, will lead to the deepening of specific competences and the professional development of the educators. This evolutionary process is likely to continue in the future as the unique experience and knowledge of professionalsall so-called e-Teachers become more widespread and important in the field of education. In the digital age, it is imperative that we all take advantage of the opportunities that are available to us. Undoubtedly, online learning gives unparalleled freedom to both students and teachers. The ability for everyone to do the job themselves at convenient time and place results in providing a much easier and dynamic flow of information. The successful integration of e-learning, the better interaction with the learners and the shown good results and positive feedback are preconditions for the continuation of this form of teaching in the future. Moreover, the future examined students in this course will fill in an anonymous poll to show the authors their thoughts for this type of hybrid educational system and the given responses will be taken into account in the future development of this type of education.
